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The present Invention relates to new substituted i B i„ 0 - 
dladds, end in particular to substituted perhydrolndole 
dlcarboxyllc acids, their preparation and pharmaceutical 
compounds containing then. 

5 The invention relates specifically to the compounds with 
the general formula: 

COON 

N-CO CH-NH-CH-R. 

I J 

R 1 C00R 2 

'0 wherein: 




R, represents a lower alkyl group having from 1 to 4 
carbon atoms, 

R 2 represents a hydrogen atom or an alkyl group having 

from 1 to 4 carbon atoms, 
15 R 3 represents a stralght'oV* trenched alkyl group, a mono- 
or dicyclo-alkyl group, each of these groups having a 
maximum of 9 [carbon atoms in total, or a substituted 
aUyl group of the formula: ' 



3- 



91821 



- (CH 2 ) p -S-CH-Rj 
R 4 

In which: 

R 4 • H. a lower alkyl (Cj to C 4 ) or a cycloalkyl 
5 (C 3 to C 6 ) 

R g o H, a lower alkyl (Cj to C 4 ), a cycloalkyl 
(C 3 to C fi ) or an alkoxycarbonyl and 
p • 1 or 2 

The compounds of the Invention contain at least one 
10 carboxy group: two in the case where R 2 * H; and at 
least one salt-forming amino group; The Invention 
thus also relates to the salts of the compounds of the 
formula (I), especially those obtained with a thera- 
peutically compatible inorganic or organic base. 

15 The Invention also relates to the addition salts of the 
compounds of formula (I), especially those obtained with 
a therapeutically compatible Inorganic or organic add. 

The compounds of formula (I) contain at least 3 asym- 
metric carbon atoms. Depending on the position of the 
20 substltuents and the degree of hydrogenatlon, there are 
from 3 to 6 centres of asymmetry. The racemlc 
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10 



15 



compounds may be divided Into their dlastereolsomerlc 
or eplmerlc mixtures, or resolved Into their 
en.nt1os.ers In a known Banner. The various Isomers forn, 
part of the Invention, as do the racemle compounds. 

The compounds preferred are those corresponding to 
farmul. (,, in wMeh Rj , s . stpalght or ^ 

C 8 )-alky1 group, a (c 4 to C 3 )-cyclo.lkylalkyl group. or 
« substituted alkyl group -CH 2 -3-CHR 4 «, with R 4 = H or 
an alkyl group and R f . .„ alkoxyc.rbony! group, the 
alkyl and alkoxy groups having from 1 to 4 carbon atoms. 
In addition. R, may usefully be a methyl radical. 



20 



The compounds according to the Invention, and also the 
salts thereof, have Interesting pharmacological 
properties. In particular, they have an Inhibiting 
effect on certain enzymes, such as the carboxypoly- 
peptldases. the encephal1na Ses or klnlnase ir. They 
inhibit particularly the transformation of the decapep- 
tlde angiotensin I to the octapeptlde angiotensin II. 
which Is responsible for certain cases of arterial 
hypertension, by .ctlng upon the converting enzyme. 

The therapeutic use of these compounds thus makes 1t 
possible to reduce or even eliminate the activity of 
these enzymes responsible for hypertension or cardiac 
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Insufficiency. The effect on klnlnase II results In an 
Increase tn the circulating bradyklnln and also a 
reduction 1n the arterial pressure by this means. 

The Invention also relates to the pharmaceutical com- 
5 positions which contain as active Ingredient at least 
one compound of the general formula I or one of Its 
physiologically tolerable addition salts with an In- 
organic or organic base or add, in conjunction with an 
inert, non-toxic, pharnaceutlcally acceptable carrier. 

10 For therapeutic use, the compounds of the general 

formula I or the salts thereof are prepared in the form 
of pharmaceutical preparations suitable for intravenous 
or oral administration. In addition to the active 
Ingredient, the pharmaceutical compositions according to 

15 invention contain one or taore Inert, non-toxic carriers 
suitable for pharmaceutical use, and/or a binding agent, 
an aromatlsing agent, a disintegrating agent, a 
sweetener, a lubricant or a liquid excipient suitable 
for intravenous administration. 

20 The pharmaceutical compositions according to the In- 
vention may also contain another active ingredient 
having a synergistic or complementary effect. 



Among the latter active ingredients which may be 
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raentloned are a diuretic and. In particular, a 
saluretic, such as for example a thiazide, a dihydro- 
thiazide. a chlcrosulphamide, a dihydrobenzofuran 2- 
carboxyllc acid or a derivative of phenoxyecetlc add. 
5 Examples of such compounds are N-(3' -chloro-4'-sulph- 
a*oylbenzam1do)-2-methyll,,doline, ethacrynic acid and 
furoseralde. 

It is also possible to add a-adrenolytic substances 
such as prazosin or any other anti-hypertensive 
10 substance. 

The useful posology oay var y widely, depending on the 
age and weight of the patient, the severity of the 
symptoms and the method of administration. Oral admin- 
istration is preferred, but intravenous administration 
15 is also perfectly suitable for the treatment of hyper- 
tension. In general terms, the unit dose will 
preferably range between 5 and 100 rug. 

The Invention Includes a process for the preparation of 
the compounds of general formula I. which process com- 
20 prises subjecting an alkyl ester of perhydrolndole di- 
carboxyllc acid of the general formula II: 
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COR' 

(II) 

N 

CO - CH - HH 9 
* 1 



5 wherein the meaning of the symbol R^reaalns the sane as 
In formula I t 

and R 1 represents a lower alkoxy or hydroxy radical, to 
a reductive alkylatlon reaction by means of a compound 
of the general formula III: 

10 ^ .R 3 

0-C (in) 
^ C00R 2 

wherein the meaning of the substltuents R 2 and R 3 
remains the same as in formula I, 1n order to obtain 
15 an amine of the general formula IV: 
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wherein R 1 has the meaning given previously for formula 
II and the symbols R,, R 2 , r 3 retain the meanings 
provided before. 

and after reductive aHylatlon the Intermediate compound 
5 obtained Is subjected, 1f necessary, to the usual de- 
protection processes, such as for example total or 
partial saponification and/or hydrogenolysls , and Is 
thus converted Into a compound formula (I). 

The compounds of the general formula II are described 1n 
10 or may be syntheslsed In accordance with the European 
Patent Application published under No. 0031741. The 
above-mentioned reductive alkylatlon uses the process 
described by R.F. BORCH , M.D. BERNSTEIN, and H. DUPONT 
DURST, JACS 93. 2897 (1971 ). The process Is 
15 preferably carried out 1n an alcoholic medium and 1n 
the presence of a neutral dehydrating agent and of an 
organic or Inorganic cyanoborohydrlde. 

The following example Illustrates the preparation 
process, but does not result 1n obtaining a compound 
20 of the Invention. 

(3S)-2-[N-(l-carboxyethyl)-(S)^alanyl3-3-carboxy-l, 2. 
3. 4-tetrahydro1soqu1no11ne. 



Laevorotatory tetrahydrolsoqulnol 1ne-3-carboxylic acid. 



15 g of (S)-fl-phenylalanlne are Introduced Into a three- 
necked flask surmounted by a condenser and then 34 ml of 
5 a 401 solution of formaldehyde, and 105 ml of concen- 
trated hydrochloric acid are added. 

The vessel is heated for 30 minutes over a boiling water- 
bath. A clear solution 1s thus obtained, the reaction 
medium Is allowed to cool to rooo temperature, and then 
10 15 ml of formaldehyde and 30 ml of concentrated hydro- 
chloric add are added thereto. The mixture 1s then 
heated for 3 hours under reflux, and afterwards allowed 
to cool. The precipitate 1s then separated off by 
filtration. After drying without heat, 1t 1s taken up 
15 In 200 ml of boiling water and 400 ol of hot ethanol. 
The solutions are combined and neutralised by adding a 
101 ammonia solution. 

Tetrahydro1soqu1nol1ne-3-carboxyl1c acid crystallises. 
The crystalline mixture 1s left to stand overnight In a 
20 refrigerator, and then the precipitate 1s separated off, 
centrlfuged and washed with ethanol. 17.3 g of crude 
product are thus obtained. The product Is dried under 
vacuum over phosphoric acid. 
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Analysis C ]0 K n N0 2 » 177 

« HX 
Calculated 67.78 6.26 
66.87 $.20 

5 jnfra-red spectrum 

NH 2 + B «n<* at 2800 - 2400 co 

co ° " Carbonyl band at 1630 cm" 1 

Rotatory power 

o D - -108° ( C = 2.2 normal NaOH) 
10 Step 8 

(3S)-nethyl 1 .2.3.4-tetrahydro1soqu1nol1ne-3-carboxylate 
hydrochloride. 

In succession 5 g of tetrahydro1soqu1nol1ne 3-carboxyllc 
acid and 30 ml of methanol are Introduced Into a three- 
15 necked flask. 6 g of thlonyl chloride are added to this 
suspension by pouring carefully, taking care that the 
temperature does not exceed 0, * 5°. The addition takes 
approximately 10 minutes. After the addition 1s coo- 



NX 
7.90 
7.96 
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pleted, stirring Is continued for 2 hours at roora 
temperature, and then the mixture Is heated to reflux 
for 1) hours. Once the mixture has dissolved completely, 
heating Is discontinued and the mixture Is then evapor- 
5 ated to dryness. The residue 1s taken up three tines In 
methanol and then evaporated to dryness. Finally, 8 g 
of colourless crystals are obtained and purified by 
trituration with ether. The crystals are separated off 
by filtration, centrlfuged, washed with ether and dried. 
10 6.4 g of methyl tetrahydro1soqu1nol1ne-3-corboxylate 
hydrochloride are thus obtained. 



Analysis C^H^NOgClH » 227.69 

C H H Cl< 

Calculated 58.03 6.20 6.15 15.57 

15 Found 57.79 6.46 6.38 15.67 

Infra-red spectrum 

Carbonyl band at 1735 cm" 1 

NH 2 + band at 2800 - 2400 cm" 1 



Step C 



20 (3S)-2-[{S)-tert.butoxycarbonyla1anyl]-3-methoxycarbonyl- 
1 ,2,3,4-tetrahydrolsoqulnollne. 
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6.01 g (0.0264 mol) of the hydrochloride prepared 1n the 
previous step are dissolved In 50 ol of water and the 
solution Is rendered alkaline to pH 11 with NH^OH, and 
then extracted with 2 x 50 ml of sulphuric ether. The 

5 combined ether solutions are dried over calcium sulphate, 
filtered and evaporated to dryness. The residual amino 
ester (5.04 g) Is dissolved In 30 ml of d 1 me thy 1 forma - 
mlde and this solution Is added to a stirred solution 
of 5 g (0.0264 mol) of (S)-tert.-butoxycarbonylalanlne 

10 1n 30 ml of dimethyl formamide cooled to 0, + 5°C. In 
succession 3.6 g (0.0264 mol) of 1 -hydroxybenztriazole 
dissolved in 40 ml of dimethyl formamide, and then 5.45 
g (0.0264 mol) of dicyclohexylcarbodllmide dissolved in 
30 ml of chloroform are added to the solution obtained. 

15 The reaction mixture Is stirred for 18 hours whilst 
being allowed to return to room temperature. The di- 
cyclohexylurea which Is formed 1s filtered and the 
filtrate, evaporated to dryness under 0.1 mm Hg, leaves 
a residue which is redissolved In 50 ml of ethyl 

20 acetate and filtered again to separate off a second run 
of dlcyclohexylurea. The filtrate 1s washed successive- 
ly with 80 ml of a saturated aqueous solution of NaCl, 
2 x 40 ml of a 10X aqueous solution of citric add. 
again with 80 ml of a saturated aqueous solution of 

25 NaCl, 2 x 40 ml of a saturated aqueous solution of 

NaHC0 3 , and finally with a saturated aqueous solution of 
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NaCl until neutral. 



The organic phase Is dried over CaS0 4 . filtered and 
evaporated to dryness under vacuum, The evaporation 
residue 1s the desired product: 



5 Height : 9.1 g (95%) 

Melting point : 98-100° (Kofler) 

Analysis ^^26 H Z°5 
C H Hi 

Calculated 62.97 7.23 7.73 

10 Found 63.15 7.05 7.97 



Step D 



(3.S)-2- [(S)-tert.butoxycarbonylalanylJ -3-carboxy-l .2,3, 
4-tetrahydro1soqu1nol1ne. 

1.45 g of (0.004 mol) of the compound prepared In the 
15 previous step are dissolved 1n 20 ol of methanol, and 
4.4 ml (0.004 ool) of normal aqueous sodium hydroxide 
solution are added to the resulting solution. 

The solution 1s left for 20 hours at room temperature. 
The methanol Is evaporated under vacuum by water jet 
20 pump and the residue Is taken up 1n 20 ml of water. 
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After extraction of the unsaponifled material by means 
of ethyl acetate, the aqueous phase 1s acidified with 
4.4 ml of normal HC1 . The precipitate which forms 1s 
extracted with 2 x 20 ml of ethyl acetate which Is 
dried over CaS0 4 , filtered and evaporated. The residue 
obtained 1s the desired product: 

Weight : 1.3 g (93S) 
Analysis CjgH^NgOg 

C H Ht 

Calculated 62.05 6.94 8.04 

Pound 61.54 6.93 7.78 

Step E 

OS)-2-Q<S}-a1anyj] -3-carboxy-l ,2,3,4-tetrahydrolso- 
quinollne. 

1.1 g (0. 00316 raol) of the derivative prepared in the 
previous step are stirred at + 5°C with 4.5 ml of tr1- 
fluoroacetlc add whilst protected from humidity. 

The resulting solution 1s concentrated to dryness under 
0.1 mm Hg. The crystalline, hygroscopic evaporation 
residue Is the desired product. In the form of the 
trifluoroacetate solvated by means of 0.5 mol of trl- 
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fluoroacetlc acid: 





Height 


: 1.3 g (98X) 






Analysis 


C 32 H 35 F 9 H 4°12 






CX 


HI 


nt 


5 Calculated 


45.83 


4.21 


6.68 


Found 


45.99 


4.62 


5.55 



0.7 g (0.0019 flsol) of the above trlfluoroacetate are 
transformed Into 0.45 g (94X) of the corresponding free 
amino acid by being passed over 50 g of sulphonated 
10 resin (Dowex 50 V x 8 H*h followed by washing out with 
500 ml of normal ammonia solution. 

Melting point r 170°C (decomposition). 

Step F 

(3S)-2-[(S).N-(l-carboxyethyl)-alanyl]-3-carbo)iy-l,2 > 3, 
15 4-tetrahydro1soqu1nol1ne. 

0.849 g (0.0034 ool) of 2-R$)-alanyt] -3-carboxy-l .2,3, 
4-tetrahydro1soqu1nol1ne are dissolved 1n the presence 
of 1.9 g (0.0216 ool) of pyruvic add at 25°C In 22 ol 
of normal sodlun hydroxide solution and 50ml of pH 7 
20 buffer taken from a solution prepared from 50 ml of 0.1 
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molar solution of nonosodluin phosphate and 29.1 ml of 
N/10 sodium hydroxide solution. 0.45 g (0.0072 mol) of 
sodium cyanoborohydrlde are added all at once. The 
reaction mixture 1s left at room temperature for 22 
5 hours. 

The excess sodium cyanoborohydrlde Is decomposed by the 
addition of 6 ml of concentrated hydrochloric add. The 
resulting solution Is passed over an Ion exchange resin 
(Oowex 50 H*). After washing out the resin with 
10 distilled water until there are no chlorine 1ons 

present, the product fixed on the resin Is removed by 
washing out with 1 litre of normal aqueous ammonia 
solution. The ammoniacal solution Is concentrated to 
dryness under vacuum by water Jet pump. The evaporation 
15 residue 1s the monoaromonium salt of the desired product. 
Height obtained: 0.8 g (69. It) 

Analysis C 1( .H„fL0- 





C% 


H2 


Ut 


Calculated 


56.96 


6.64 


12.95 


20 Found 


57.79 


6.69 


12.70 



The following Examples illustrate the Invention. 
EXAMPLE 1 

1 - {(S)-W- [0 MH-carboxyethyl] -alanylj -2-carboxyper- 
hydroindole. 
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Step A 

(2RS)-2-carboxy1ndol1ne. 

31. S g of the above Indollne (86*) are obtained by 
saponification In 250 nl of normal sodium hydroxide, sol- 
S utlon and 150 ol of ethanol for 18 hours at room temper- 
ature of 43 g (0.224 mol ) of the corresponding ethyl 
ester prepared according to E.J. COREY et ol . (J. Amer. 
Chem. Soc. 1970 92. p. 2476). 

The aqueous alcoholic solution Is concentrated to i, neu- 
10 trained with 25 oil of ION hydrochloric acid, and the 
precipitate formed 1s filtered, washed with water, and 
dried. 

' The crude add 1s purified by being passed through an 
Ion exchange resin column (Oowex 50 W x 8 H + ) and washed 
15 out with 2N aqueous ammonia solution. The ammonium salt 
obtained Is dissolved In the minimum quantity of water 
and the acid precipitated by the theoretical amount of 
HC1 . It 1s centrlfuged, washed with water, and air- 
dried. 
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*"«lysls (°f aooonlUB salt) C 0 H„ILO. 



5 





CX 


HI 


N% 


Calculated 


59.99 


6.71 


15.54 


Found 


60.22 


6.71 


15.06 




59.93 


6.71 


15.29 



Step B 



(2S)-2«carboxy1ndol1ne. 



60. 5 g (o.37 nol) of (DL)-2-carboxyi ndol 1ne prepared In 
Step A are added to a solution of 44.9 g (0.37 mol) of 
10 (+)-a-iBethyl benzyl amine 1n 400 ml of anhydrous ethanol. 
The precipitate obtained 1s centrifuged and digested In 
350 ml of anhydrous Isopropanol under reflux. After 
cooling, the suspension 1s filtered, and the precipitate 
1s washed with a little Isopropanol and dried. 



Weight of (L)-2-carboxy1ndo11ne, (+)-a-methy1- 
benzylanine salt obtained 29.8 g. 

a D 7 " 5 ' 3 ° < c - 1* ethanol). 



The (2S)-2-carboxy1ndol1ne 1s prepared in a theoretical 
yield by dissolving 10 g of the above-mentioned salt 
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(0.029 nol) 1n 50 nl of water and acidifying It with is 
nl of normal hydrochloric acid. 



The precipitate 1s centrlfuged, washed with water, dis- 
tilled, and dried. Optical purity ; 96* (VPC after 
5 converting Into the form of (- )-camphan1c acid amide. 

The (2R)-?~carboxy1ndo11ne was obtained by the saae 
process, starting from (RS)-carboxy1ndol1ne and (-)-a- 
aethyl benzyl amine. 

The absolute configurations of the (S) and (R) adds were 
10 determined as follows: 

Analytical amounts (approx. O.S g) of each of the acids 
are converted Into ethyl esters by treatment with thlonyl 
chloride and ethanol according to the process described 
1n Step C. 



15 The esters are reduced by lithium alualnlum hydride 
according to E.O. COREY (loc.clt. ) to the corresponding 
primary alcohols, which are Identified by their rotatory 
power with the alcohols described by E.J. COREY, the 
respective absolute configurations of which are known. 
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Step C 

<2S)-2-ethcxycarbonylperhydroindole. 
11 9 of (L)-2-carboxy1r.doli n8 , <+)-«- B8 thyl benzyl amine 
salt (0.032 moi) prepared 1n Step B are dissolved 1n 100 
5 ml of water and converted Into the corresponding add by 
the addition of 32 .1 of N NCI. The acid 1s centrlfuged. 
washed with water and dried in a desiccator over phos- 
phoric anhydride, then suspended In 50 ml of anhydrous 
ethanol. At a temperature of 0. +5°. 3.9 ml of thlonyl 
10 chloride are added within 10 minutes whilst stirring, 
and stirring is continued for 1 hour at 25°C, then 1 
hour at 50°C. 

The mixture Is left overnight at 25°. then concentrated 
to dryness under vacuum by water jet pump at 40° and 
15 taken up with 50 ml of anhydrous benzene and 
centrlfuged. 

The (2S)-2-ethoxycarbonyl1ndol1ne hydrochloride obtained 
Is hydrogenated In solution In 150 nl of water In the 
presence of 2 g of palladlnlsed charcoal for 8 hours at 
20 45°C under SO kg/cm 2 pressure. 



After cooling and filtration of the catalyst, the fil- 
trate 1s evaporated to dryness. The residue 1s the 



51821 



-22- 

After 65 hours 1 stirring at 25°. the dicyclohexylurea 
formed 1s filtered end washed with ethyl acetate. The 
combined filtrates are washed successively with 80 ol 
of a saturated aqueous solution of NaCI , 2 x 40 nl of 
S concentrated dtrlc add solution. 2 x 40 nl of a 

saturated aqueous solution of NaHCOj. then again with 
2 x 40 rol of NaCI solution. 



The organic solution Is dried over CaS0 4 , filtered, 
concentrated to dryness under vacuum by water jet pump, 
and the residue 1s taken up In TOO ml of ethyl acetate. 
The solution Is filtered to eliminate the last traces of 
dicyclohexylurea, and the filtrate which 1s concentrated 
to dryness leaves a residue which Is the desired product 
1n the form of a very viscous oil. 

Weight : 3.8 g (81X) 

Analysis C lg H 32 N 2 0 5 

c * HX NX 

Calculated 61.93 8.75 7.60 

Fou " d 61-76 8.56 7.77 



20 Step | 

(2S)-N-[(S)-t-Boc-alanyl] -2-carboxyperhydrolndole. 

3.6 g (0.0098 mol) of ester obtained 1n Step 0 are diss- 
olved In 30 ol of methanol In the presence of 11 tol of 
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nornal aquaeous sodium hydroxide solution. 

After 20 hours at 25°, the methanol Is evaporated under 
vacuum by water jet pump and 60 ml of water are added. 
The solution 1s washed with 2 x 50 ml of ethyl acetate 

5 to eliminate the unsaponlfled material, then acidified 
with 11 ml of N hydrochloric add. The while precipitate 
formed 1s extracted with 2 x SO ml of ethyl acetate, which 
are combined and washed with water, dried over CaS0 4 . 
filtered and concentrated to dryness. The residue 1s 

10 the desired product: 

Weight : 1.9 9 (571) 
Analysis C 17 H 28 N 2 0 6 



C* H* Hi 

Calculated 59.98 8.29 8.23 

15 Found 59.10 8.16 7.81 



Step F 

( 2.S) -1 - [{$)-alanyl]-2-carboxyperhydro1ndol e. 

1.6 g (0.O047 mol ) of add prepared In the previous step 
(e) are stirred at a temperature of 0, + 5°C 1n solution 
20 1n 10 ml of trlf luoroacetlc add for 1 hour, and then 
for another 15 minutes at room temperature. 



After being evaporated to dryness under vacuum by vane 
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puap, the residue dissolved 1n 15 ml of *ater 1s passed 
over an 1on exchange resin column (Dowex u ♦ 8H+). 
The column is washed out with 1 litre of 2 N aqueous 
ammonia solution. The washings are concentrated to dry- 
ness under vacuum. The residue obtained 1s the desired 
product* 

Weight : 0.90 g (95X) 
Analysis C u H Z0**Z°Z 



« Ht NX 

10 Calculated 59.98 8.39 11.10 

Found 58.53 8.24 11.43 

Step G 



{ 25) -1 - \{S) -N-[( lRS)-1-carboxyethylJ -alanyl^-2-cerboxy- 
perhydrolndole. 

15 0.7 9 (0.00291 mot) of (25) -N- Qsj*a1anylJ-2-carboxy- 
perhydrolndole prepared 1n the previous step (F) and 
1,67 g (0.0183 nol ) of pyruvic acid are dissolved 1n 
18 ml of normal aqueous sodium hydroxide solution and 
40 ml of pH 7 buffer, and the solution obtained Is sub- 

20 Jected to reduction with 0.400 g (O.O064 mol) of sodium 
cyanoborohydrlde as described 1n Example 1. Step F. 

After treatment with concentrated hydrochloric add and 
being passed over an Ion exchange resin (Dowex 50 H*). 
the final amraonlacal washings, when evaporated to dryness. 
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leave 0.76 g (79t) of residue which Is the desired 
product 1n the form of mono amnion 1um salt. 

teahsl* c 15 h 27 n 3 o 5 

C% ' HX Hi 

5 Calculated 54.70 8.26 12.76 

Found 54.10 7.78 12.77 

EXAMPLE 2 

(2S)-l-|N-(2.((15S)-l-ethoxycarbonylethy1th1o)-(lRS)-1- 
ethoxycarbony1ethyf]-(S)-e1any1$-2-cerboxyperhydro1ndole. 

10 1 g (4.17 d raols) of (2S)-l-[(S)-alanyfJ-2-cirboxy-per- 
hydrolndole. prepared as described In Exaaple 1, Step F, 
and 4.72 g (19 ra raols) of ethyl ftlRS)-l-ethoxycar- 
bonyl ethyl thlo] -pyruvate are dissolved 1n 50 ml of 
anhydrous ethanol 1n the presence of 15 g of molecular 

15 sieve 4 X. After 45 minutes' stirring at room temperature, 
0.25 g of sodium cyanoborohydrlde In solution In 2.25 ml 
of anhydrous ethanol are added within 6 hours. 

After the molecular sieve has been separated off by fil- 
tration, the filtrate 1s concentrated to dryness under 
20 reduced pressure and the residue Is dissolved In 100 ml 
of sulphuric ether. The solution Is extracted with 2 x 100 
ml of distilled water, then dried over calcium sulphate, 
filtered and chromatographed over 200 g of silica 
(Merck F 254), washing out with a 180/20 methylene chloride/ 
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methanol mixture. 0.5 g (25f) of the destred product 
«re obtained fn the form of the sodfuo salt. 

AnB| r*<* C 22 H 35 N 2 Na 0 ? 5 





C* 


8* 


lit 


St 


5 Calculated 


53.43 


7.13 


5.66 


6.46 


Found 


53.28 


7.09 


5.19 


5.92 



The Intermediate ethyl [(IRS) -1-ethoxycar bony! ethyl- 
th1o]-py P uvate Is prepared by condensing ethyl brono- 
pyruvate »1th (RSJ-ethyl thlolactate In the presence of 
pyridine according to the process described for related 
derivatives 1n the J* of Heter. Che*. (1973) 10/4 p. 679- 
681). 

b.p. ]5 - 165-170 
Yield 67* 



15 EXAMPLE 3 

(2S)-1-[N-(2.ethoxycarbonyTniethy1th1o-(lRS).l.ethoxycar- 
bony1ethyl)-(S).alanyl]-2.carboxyperhydro1ndole. 

Prepared as In Example 2, starting from 1 g (4.17 o mols) 
of (2S)-l-[(S)-alanyl].2. C arboxyperhydro1ndole. 4.45 g 
20 (1.9 mols) of ethyl ethoxycarbonylmethylthlopyruvate and 
0.25 g of sodluo cyanoborobydrlde. 
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After purification by chromatography, 0.26 g (MS) 
of the desired product are obtained. 





Analysis 


C 2l H 34 N 2 0 ; S 








CS 


HJC 


HX 


Si 


5 Calculated 


55.00 


7.47 


6.11 


6.99 


Found 


54.71 


7.32 


5.94 


7.01 



The Intermediate ethyl ethoxycarbonylmethylthlopyruvate 
is prepared by condensing ethyl bromopyruvate with ethyl 
thloglycolate according to the process described by the 
10 reference quoted in Example 2. 
b.p. 15 - 165 -175 Yield 50S 

The compounds prepared in the preceding Examples, and also 
other compounds of formula (I) prepared in a similar manner, 
have been collated in the Table which follows. For the sake 
IS of convenience, the symbols A and n are only mentioned for 
the values where A - a benzene ring and n ■ 1. For all the 
other compounds A means a saturated ring and n » 0 (perhydro- 
indole of formula I 1 ). 

The Table gives the characteristic values of the compounds 
20 with regard to infra-red (IR) and nuclear magnetic 

resonance (NHR) : 

s 1s for singlet* 

d is for doublet* 

g is for quadruplet, 0 
25 m is for multlplet. 
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10 



15 



20 



Pharmacological study of the compounds of the Invention. 

The compound, according to the Invention were tested by 
i^. or ^ administration to dogs during consciousness. 

The blood pressure of the dogs was measured by means of 
a pressure detector (Statham P 23 Db) after catheterlsatlon 
of the aorta through the femoral artery. The findings were 
recorded by means of a recording apparatus (Brush 400). 

Angiotensin J and angiotensin II ware Injected Into the 
animals Intravenously at a dosage of 0.3. Y /kg. The compounds 
according to the Invention ware than administered orally 
or intravenously at a dosage of from 1 to 5 mg/kg. 

It was observed that there was Inhibition of the hyper- 
tensive effect of angiotensin I ranging from 50 
to 100% which occurred 30 to 90 minutes after administration 
and which remained at from 40 to 80* more than 6 hours 
after administration. Certain compounds remained active 
after 24 hours, which Is not the case with any compound 
known hitherto (particularly captoprll, which 1s the only 
commercially available compound). In addition, the compounds 
of the Invention seem to have no toxic effect (LD 0 > 
500 mg/kg 1.p. in mice). 
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EXAMPLE OF FOgjjUUTXOH 

(2S)-l-^N-[2-(nS)-1-8thoxycarbonylethjflth1o}.(1RS)-l- 
ethoxycerbony1ethyl^-(S)-a1anylJ-2-carboxyperhydrQlndole 



(naleate) 10 tsg 

5 wheat starch 120 ng 

cornstarch 115 mg 

casein treated with formaldehyde 20 mg 

magnesium stearate 15 mg 

talc 20 mg 



10 for 1 tablet 
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CLAIMS 



. Compounds corresponding to the general formulas 



COQH 



N-CO-CH-NH-CH-R. 
I I 
H x COOR. 



(I) 



In which 

5 r x represents a lower alkyl group having from 1 to 4 

carbon atoms, 

represents a hydrogen atom or an alXyl group 
having from 1 to 4 carbon atoms, 

R 3 represents a linear or branched alkyl group, or a 
10 mono- or dl-cycloaUcyl-aUcyl group, each of these groups 
having a maximum of 9 carbon atoms In total, or a 
substituted alkyl group of the formula! 




CB - R, 



l 5 



In which 



15 



R 4 " H ' (C 1 -C 4 ) -lower alkyl orCCj^-cycloalkyl, 
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R 5 - H, (C 1 -C 4 ) -lower aDcyl, (Cj-CgJ-cycloaUcyl or 
alkoxycarbonyl, and 

p - 1 or 2, in their racemic form or la the form of 
their optical Isomer and their salts obtained with a 
5 therapeutically compatible mineral or organic base, or 
their addition salt* obtained with a pharmaceutical ly 
compatible mineral or organic add. 

2* compounds according to claim 1, corresponding 
to formula (1) , In which R 3 la a linear or branched 
10 (C 3 -C a )-al*yl group, a <C 4 -C g ) -cycloalkylalkyl or a 
eubatltuted aUcyl of the formula: 




In which R 4 - H or (C^C^ -alley 1 and R 5 -((Cj-C^- 
alXoxy} -caxbonyl. 

15 3. compounds according to claim 2, corresponding 

to the formula (1) in which R x is a methyl radical* 

4 . 1-{N-C2- (1-<BS) -ethoxycarbonylethylthio) -1- 
(RS) -etbarycarbonylethylD-(S) -alanyl)-2- (S) -carboxy-per- 
hydroindole, its (S) -Isomers and their maleate. 
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5. 1-(N-0(R, S ) -ethocycarbonylOMaetivlijutya^- 
(s)-alanyl).2.(S).carboxy-perhydroindola, its (S) -Isomer 
and their sodium salt. 

6 . 1-{N- S) -ethoocycacboayXpentyQ -<6) - 

5 alaiiyxi-2-(S)-carbQ 3 ty-perhydrolsdole, ita (S> -Isomer and 
their eodlum salt. 

7. l-<N-[;i-(R l s)-ethoxycarbOiiyllmtyl3-(8)-alanyl}- 
2- (S) -carboxy-perhydroindole, Its (8) -Isomer and their 
sodium salt. 

10 8 - 1 -<»- < R *S>*tho X ycarbonyl-2-oyolopropylethyr3- 

(8) -alaayl)-2-(S)-carboJcy-perhydrolndole, Its (8)- 
isomer and their sodium salt. 

9. Process for the preparation of the compounds 
according to claim 1, characterised In that a dlcaxbaxyllc 
15 add alkyl ester of the general formula IX: 
COR 1 



(II) 



In which has the same meaning as in formula 1, and 
B' represents a hydroxy radical or a lover aUcoxy 
radical. Is subjected to a reductive aljcylatlan reaction 
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with a compound of the general formula Hit 



(III) 



o » c 



COORj 



in which the definition of the substltuents R 2 and Rj la 
the same aa In claim 1, to obtain an amine of the general 
5 formula XVs 



In which R a has the meaning given above for formula XX 



previously, and, after reductive a Iky la t ion, this inter- 
10 mediate compound obtained la optionally subjected to 

customary deprotectlon processes, such aa, for example , 
total or partial hydrolysis and/or hydrogenolysls, and 
is thus converted into a compound of the formula (X) . 

lO. pharmaceutical composition containing aa active 
15 ingredient at least one compound according to any one of 
claims 1 to 8, In conjunction with an ex dp lent or a 
therapeutically compatible non- toxic inert carrier. 



COR* 




(IV) 



and the symbols R A , Rj and R 3 retain the meanings given 
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11. Compounds substantially as hexeinbefore described 
with reference to the Examples. 

12. A process substantially as hereinbefore described 
with reference to the Examples. 

5 13 . A pharmaceutical composition substantially as 

hereinbefore described with reference to the Examples. 

Dated thlB 29th day of September 1981 

CRUICKSHANK * 00. 
Agents for the Applicants, 

Youghal House, 

13 Trinity Street, 

Dublin 2. 
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